ONG the new techniques that have facilitated the radical treatment of intracranial arterial aneurysms we believe that of prime importance is the operative use of moderate hypothermia. By reducing metabolic requirements and thus allowing temporary interruption of the blood flow in the vascular region bearing the aneurysm, hypothermia has greatly reduced the risk in dealing with the aneurysmal sac and adjacent vessels.
We consider that it will be useful to present this series of cases which may be of particular interest for the following reasons: (a) all the patients were operated upon under moderate hypothermia; (b) in the majority of cases cerebral circulatory arrest was performed; (c) all the patients were operated upon by the same surgeon (P.E.M.) in a relatively short period of time with constant awareness of the necessary methods of treatment.
In addition to the presentation of the operative results some observations on the use of moderate hypothermia and temporary interruption of the cerebral flow are included. Table 1 reports number, sex, age and site of the lesion in all cases of subarachnoid hemorrhage from ruptured intracranial aneurysm admitted to our Department from April 1959 to June 1963.
Material and Results
All the patients underwent bilateral carotid and, in many cases, vertebral anglograms as soon as possible. The test was performed mainly under local anesthesia. In 49 out of 140 cases there was angiographic evidence of a more or less marked and diffuse arterial spasm of the vessels adjacent to Received for publication August 6, 1963. In order to evaluate the operative results, the patients have been divided into 3 groups according to the preoperative conditions as follows (Tables 3-5) :
Group A Alert and cooperative with little or no neurological damage (46 cases).
Group B. Drowsy with eventual focal neurological signs (37 cases). Group C. Comatose (8 cases).
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All the patients, except the 4 with carotid ligatures at the neck (Table 6) , were operated upon under moderate hypothermia between ~8~ and 30~ Cooling was maintained by a current of refrigerated air on the surface of the body. At the end of the operation the patients were rewarmed to normal temperature. Follow-up results are given in Table 7 . In 56 cases total or partial arrest of the hematic flow to the brain was performed. In all of these patients direct approach was made to the aneurysmal sac and the interruption of flow was achieved by simultaneous temporary occlusion of the common carotid and vertebral arteries in the neck or by application of temporary clips on the large vessels at the base of the brain. In 19 cases the interruption lasted less than 5 min. Periods of cerebral hypoxia or ischemia of this duration can sometimes be tolerated at normal temperature. We therefore shall not take these cases under special consideration. In 17 cases the arrest lasted from 6 to 10 rain. In none of these cases was there any visible postoperative damage that could be ascribed directly to cerebral ischemic lesions. In ~0 cases the occlusion lasted from 11 to 19 min. (Table 8) .
In 3 cases of simultaneous arrest of circulation in the territory of both anterior cerebral arteries, we saw postoperative damage probably caused by ischemic softening. These included ~ women, 58 and 6~ years of age, in whom the arrest had lasted 14 and lfi min. In both cases we had been able to see during the operation marked signs of arteriosclerosis of the large cerebral vessels. The third case was that of a man, 33 years old, in whom the interruption had lasted 16 rain. Even in this patient there were clear signs of arteriosclerosis at operation. These 3 patients at the end of the procedure awakened normally, but around the 80th postoperative hour started to become drowsy; 1 of them (the woman of 6~) soon went into permanent coma while the other ~ recovered except for some frontal signs which were reversible in 1 case (man of 33) and permanent in the other (woman of 58).
Discussion
Our results are in agreement with those reported previously by the majority of authors. When patients are operated upon in coma right after the bleeding, they have a very restricted chance of being helped by the operation. In these cases direct attack, as an emergency procedure, is indicated only when clear signs of large intracerebral hematoma are present. Even the use of moderate hypothermia does not improve the poor prognosis of these patients.
We can state with certainty that, if the necessary technical tools are provided (hypothermia, etc.), the goal must be treatment of the lesion by exclusion of the aneurysmal sac from the remaining vascular tree. With a nonradical procedure there are many chances of recurrent bleeding instead of the decreased risk resulting now from dissection and ligation of the sac. Wrapping and coating the aneurysmal wall is to be taken into consideration only in some selected cases, mainly when a valid neck of the aneurysm is lacking.
We stress the importance of the improved technique in the radical treatment of aneurysms of the anterior communicating artery, described by Pool, 4,5 with bifrontal exposure and routine preventive interruption of the flow in the territory of both anterior cerebral arteries. We have been employing this method which requires the use of hypothermia, intracranial temporary clips and osmotic dehydration, with satisfactory results. ~
The data show that the operative use of moderate hypothermia does not result in additional risk even in old or hypertensive patients and does not actually prolong the total length of the operation.
While other reported advantages, such as decreased cerebral tension and operative bleeding, do not appear to be consistent, moderate hypothermia specifically allows operative total or partial arrest of the cerebral flow for definitely longer periods of time than when normal temperature is maintained. 3
On the basis of our experience we can state that the main advantages obtained by the interruption of blood flow in the vascular region bearing the aneurysm are: (a) The tension within the sac is markedly reduced, thus facilitating dissection from the surrounding tissues, and the chances of rupturing the aneurysm are diminished. With a softer and more manageable sac, visualization of its eventual neck and recognition of anatomical relationships with afferent and efferent vessels, become more certain. (b) Even in cases in which preventive interruption of the flow was not thought to be necessary, the use of hypothermia permits, in case of accidental rupture of the aneurysm, prompt arrest of the bleeding by application of temporary clips on the afferent vessels to the sac for the period necessary for treatment of the lesion.
We conclude from the study of these cases that temporary arrest of the circulation per se does not produce irreversible damages such as vascular thrombosis from application of the clips, etc. It is important to consider carefully the interruption of the flow of an entire vascular region for periods exceeding 10-12 min. in old patients or in those showing signs of arteriosclerosis. In fact, as stated previously, in 3 of our cases (~ patients over 55 years of age and 1 severely arteriosclerotic), we saw postoperative damage which very probably is to be ascribed to prolonged ischemia in the territory of the anterior cerebral arteries. 3) In 56 cases total or partial cerebral circulatory arrest of varying duration, up to 19 min., was performed. 4) It is concluded that the use of hypothermia and interruption of cerebral flow facilitates direct radical treatment. The reasons for this are discussed.
